Development of a hollow mesoporous silica nanoparticles vaccine to protect against house dust mite induced allergic inflammation.
Allergen specific immunotherapy (SIT) is the only specific therapeutic way for house dust mite (HDM) allergy. To improve the efficacy of SIT, hollow mesoporous silica nanoparticles (HMSNs) were used as vehicles for HDM allergen. The HMSNs were prepared and characterized. The major HDM allergen (Der f2) was loaded onto HMSNs, and the drug loading capacity and release profile were determined. Then the Der f2 loaded HMSNs were injected subcutaneously to mouse model of Der f2 induced allergic asthma and the preventive effects were evaluated. Our results showed that HMSNs were spherical (100 nm) with pore diameter of 2.897 nm and successfully loaded with Der f2 protein. The loading capacity is 90 μg Der f2/1 mg HMSNs. The Der f2 loaded on HMSNs released slowly in 72 h. Treatment with Der f2 loaded HMSNs could efficiently decrease Der f2 specific IgE levels, inflammatory cells infiltration in lung tissue, and Th2 cytokine IL4 levels in BALF. In the meanwhile, it could increase the Der f2 specific IgG levels, Th1 cytokine IFN-γ levels, and induce proliferation of splenocytes to Der f2 accompanied by increased IFN-γ levels. These results showed that Der f2 loaded HMSNs were efficient in preventing allergic inflammation, and HMSNs may be potential vehicles for SIT of HDM allergy.